Depletion of mitochondrial DNA copies/cell in peripheral blood mononuclear cells in HIV-1-infected treatment-naïve patients.
Mitochondrial toxicity is believed to be the main reason for adverse effects related to nucleoside reverse transcriptase inhibitors (NRTIs). The aim of the present study was to compare mitochondrial toxicity in NRTI-treated HIV-positive patients, HIV-positive treatment-naïve patients and HIV-negative controls by comparing mitochondrial DNA (mtDNA) copies/cell in peripheral blood mononuclear cells (PBMCs) and lactate/pyruvate (L/P) ratios in the different groups. We enrolled 60 participants in the study: 31 patients on combined antiretroviral therapy (CART), 14 HIV-positive treatment-naive patients and 15 HIV-negative controls. mtDNA (copies/cell) in peripheral blood was analysed using quantitative real-time polymerase chain reaction (PCR). Standard curves and serial dilutions of plasmid-cloned mitochondrion and retinoblastoma (RB1) PCR products with known concentrations were generated to estimate the mtDNA and nuclear DNA (nDNA) copy numbers in each sample. The L/P ratio was enzymatically and spectrophotometrically analysed in samples from individuals in a fasted, non-exercise state. Results The median mtDNA copy number was 63 copies/cell (interquartile range 33-94) in HIV-positive patients and 153 (132-283) in HIV-negative controls (P<0.001). No significant difference was seen between the HIV-positive NRTI-exposed patients and the HIV-positive treatment-naive patients. Current use of didanosine was negatively correlated with depletion of mtDNA (r=-0.36, P=0.046). HIV-positive patients also had a higher L/P ratio compared with HIV-negative controls (P=0.004). The number of mtDNA copies/cell in PBMCs was depleted in HIV-positive treatment-naive patients as well as in HIV-positive NRTI-exposed patients. HIV-positive patients also had a higher L/P ratio compared with HIV-negative controls, which supports this conclusion. The study suggests that neither mtDNA in PBMCs nor L/P ratio is a good marker of NRTI-associated mitochondrial toxicity.